ABSTRACT
INTRODUCTION
Ingrown toenails are a common disorder causing significant morbidity (1) . The most effective form of treatment in combating this condition and preventing reoccurrence is to remove all or part of the offending toenail and apply a chemical burn to the nail bed with phenol (2) . This common procedure requires administration of a local anaesthetic with a digital ring block, which can cause significant pain through the needle being inserted and the release of the anaesthetic injection (3) . Anxiety is an important component to consider in nail surgery, not least because needle phobia affects over 10% of the general population (4); anxiety is also a strong predictor of pain (5) with studies demonstrating that reducing anxiety will reduce pain sensation (6) .
According to the Broaden-and-Build Model (7), pain and anxiety are reduced when positive emotions are elicited. With healthcare environments being considered part of the holistic care of patients (8), a number of products are available on the market aspiring to instil a sense of well-being as a non-pharmacological adjunct for reducing pain and anxiety. One such product is Bedscapes ™ , which involves the use of a 'photomural' scene of nature, coupled with associated nature sounds, to surround the patient during treatment. It is important that products such as Bedscapes ™ are evaluated in order for healthcare funds to be utilised in the most effective way.
Three studies have been conducted in the United States using Bedscapes ™ (9) , and one has been fully disseminated in a peer-review journal (10) . Diette and colleagues found that Bedscapes ™ increased perceptions of pain control for patients undergoing flexible bronchoscopy, but did not reduce anxiety levels. Diette and colleagues (10) explain this result by suggesting that patients may have been anxious about the diagnosis resulting from the bronchoscopy examination as opposed to the actual procedure. However, patients in Diette and colleagues' study (10) were sedated and had received analgesics; consequently the selfAudiovisual Distraction 4 report measurements of pain and anxiety were not obtained until the second day following the procedure, by which point some patients had returned home. Patients undergoing nail surgery typically do not undergo sedation and their anxiety is towards to the procedure itself; for this group of patients, an environmental distraction maybe a viable option for improving patient care. The aim of the present study is to assess the efficacy of Bedscapes ™ on pain and anxiety in patients undergoing minor surgery for ingrown toenails.
METHODS
A mixed methods approach was utilised, which involved a pragmatic parallel randomised controlled trial, follow-up interviews, and focus groups. Participants in the control group received standard care without the Bedscapes ™ . As this was a pragmatic trial, no attempt was made by the researchers to alter the standard care that clinic staff provided for their patients. All participants received the same medical treatment that they would have received had they not been taking part in the study.
Outcomes
The primary outcomes (pain and anxiety) were measured via validated questionnaires.
The researcher gave the patient the option to fill out the questionnaires independently or to have the statements and response choices read out loud to them if they preferred. Additional information was gathered from the patients' records on the pathology of the condition, the treatment received, and medical history. somewhat; moderately so; very much so) how much they agree with each of 20 statements relating to the anxiety felt at that moment in time.
Sample size
The study sample size calculation was based on both primary outcome measures.
Based on the McGill PPI, with a standard deviation of 1 point (13), it was estimated that 150 participants (75 per group) will allow for detection of a difference between 0.5 and 0.6 with a power of 90%, assuming a two-tailed test with 5% significance level. With regards to the Spielberger STAI scores, previous studies have reported mean anxiety scores ranging from 35 to 50 with 'between subject' standard deviations ranging from 10 to 12 points in various groups of patients (13) (14) (15) (16) . Assuming a moderate correlation of 0.7 between pre and post intervention scores (17), a 'within subject' standard deviation was anticipated of at most 9.3 points. A total sample of 150 participants (75 in each group) was required to detect a 5 point difference between treatments with a power of 90% (assuming a two-tailed test with 5% significance).
Randomisation
The trial randomisation schedule was computer-generated in blocks of 30 and a
Research Administrator organised each participant's assignment into a numbered, sealed, Audiovisual Distraction 7 opaque envelope. The researcher only opened the participant's envelope after the patient consented to taking part in the study, ensuring allocation concealment. Due to the nature of the intervention, no blinding was possible.
Trial procedure
Patients were invited on to the study by means of an information letter sent along with their appointment letter by the administrative staff for the Nail Clinics. Two researchers took it in turns to attend the clinics, having spent some time at the beginning of the study attending clinics together to ensure that their methods of approaching patients and helping with the questionnaires were standardised. Consenting participants filled out the pre-treatment stateanxiety questionnaire as they waited for their appointment (typically 5-10 minutes before the patients' appointment).
Prior to entering the treatment room, those allocated to the intervention group were given the choice of viewing a mountain stream or tropical island photomural. They were also shown how to work the portable CD player and it was explained to them that they were in control of volume and turning the sounds on and off as they pleased. The researcher ensured that the appropriate environment was in place for the patient in the treatment room before inviting them through for their appointment. The CD player and headphones were made accessible to patients in the intervention group to put on after they had finished discussing their treatment with the podiatrist and before the local anaesthetic was administered.
At the end of their nail surgery, patients were required to sit and wait for a few minutes to ensure that there was no break-through bleeding on their bandages. It was during this period, whilst the patients were still in the treatment environment, that the researcher approached the patient and asked them to complete the post-treatment state-anxiety and pain questionnaire. The researcher then gathered baseline information from the patient's records, Audiovisual Distraction 8 recording information on the pathology of the patient's condition, the treatment they had received, and other factors that may have contributed to their anxiety or pain sensation.
Data analysis
Data was double entered and verified using SPSS (version 13). The baseline characteristics of groups were compared using chi-square tests (for categorical data) and independent t-tests (for continuous variables). Data was analysed on an intention-to-treat basis. The pain scores were analysed using a t-test for independent groups, followed by an analysis of co-variance (ANCOVA) to control for potential confounding factors. To assess the anxiety data, an ANCOVA was used to partial out the effect of the pre-treatment anxiety scores and focus on the possible change following the intervention (18) . A follow-up ANCOVA on post-treatment anxiety additionally factored in other potential confounding.
Covariates for each ANCOVA performed were chosen on the basis of existing theory and research. Homogeneity of regression was checked for each covariate, and where regression lines between the assignment groups for a covariate were non-parallel, the interaction between the factors was checked for significance. Significant interaction effects were carried forward into the ANCOVA to partial them out.
Focus groups with patients
All participants allocated to the intervention group were invited to attend a focus group to explore their attitudes towards, and experience of, the Bedscapes™. Fifteen people were willing to participate in a focus group, and 14 people eventually took part in one of two focus groups. The two focus groups took place in a function suite above a public house.
Focus groups were audio-taped and transcribed verbatim. The focus group data was analysed with an emphasis on group processes and context (19) (20) . Themes emerging from the "collective voice" of each focus group were mapped and tabulated, with attention paid to dissenting voices and participants that did not contribute to a theme (21) (22) . No "new" Audiovisual Distraction 9
themes emerged in the second focus group, which provided a sense of data saturation. A brief overview of the focus group findings is presented here, in order to add depth to the findings of the trial.
Interviews with clinical staff
On completion of recruitment for the trial, a series of one-to-one semi-structured interviews were held with podiatrists who had worked alongside the intervention. The approach to the interviews was one of thematic content analysis (23) . All staff (n = 10)
working from the clinics during the trial data collection were invited to interview, and four consented to participate. The same researcher conducted all the interviews, which took place at various locations of convenience to the interviewees. Interviews were audio-taped and transcribed verbatim. Three researchers independently coded and analysed the transcripts and then met to agree on the coding scheme. The coding scheme (comprising 7 themes) was verified against the original transcripts and then the transcripts were coded accordingly. A brief overview of the interview findings is presented here, in order to add depth to the findings from the trial.
RESULTS

Participant recruitment
During the study period 372 patients attended appointments at the Nail Clinics. Figure 1 shows the flow of these individuals through the study. Participants were excluded at different stages (pre-and post-randomisation) for not requiring surgery. At the point of recruitment some patients knew they were not going to have surgery (e.g. because they were going to refuse, they were going on holiday and wanted to reschedule, or were just attending for a simple 'cut and clear' which would not require anaesthetic); these patients were not recruited on to the trial. As well, some patients were not aware that they did not require surgery until after they had seen the podiatrist in their appointment. These latter patients were recruited
Audiovisual Distraction 10 onto the study in order that the appropriate environment could be established ready for their appointment in case they were to undergo surgery (as at the point of recruitment the podiatrist, patient, and researcher did not know if surgery would be required).
Of those allocated to the intervention group, 16 participants were not fully exposed to the audiovisual distraction and a number of others chose not to attend to the Bedscapes™ having been exposed to it; these participants were included in the intention-to-treat analysis.
There was a comparable loss to follow-up across the two study groups, which was primarily due to post-randomisation exclusions of patients who consequently discovered they did not require surgery (and therefore did not meet inclusion criteria). Post-randomisation exclusions and withdrawals were not included in the analysis. A final corpus of 78 and 74 participants were analysed in the intervention and control groups respectively.
Baseline data Table 1 details the baseline characteristics for the two study groups. The groups were similar in all aspects apart from the number of toes affected, which was higher in the control group; over twice as many people in the control group had two toes operated on, χ 2 (2, N = 152) = 7.94, p = 0.019. This difference did not however lead to a significant difference in the length of appointments, nor was there any difference in the anxiety scores between the two groups prior to surgery.
Characteristics recorded from patients' medical history forms are shown in Table 2 .
Again it can be noted that the two groups were very similar. Although not statistically significant, nine people were noted as being diabetic in the intervention group and three in the control group. As diabetes can lead to neuropathy in the feet (24), diabetes is controlled for in the analysis of co-variance for pain scores.
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Analysis of outcomes Data for the primary outcome measures (pain of anaesthetic injection and anxiety) are presented in Table 3 .
Pain. This analysis was conducted on an intention-to-treat basis with 78 participants analysed in the intervention group and 73 in the control group (one participant in the control group had missing data). A t-test for independent groups demonstrated that pain in the intervention group (mean = 1.7, SD = 1.3) as compared to that in the control group (mean = 
Findings from focus groups with trial participants
Participants discussed the relative complexities of the photomural designs and felt that more engaging visual distractions (such as moving images) would make a better distraction.
Participants were generally more positive towards the sounds; however some participants found them annoying. Participants highlighted the role of staff in distracting them and putting them at ease. Some participants (particularly in the second focus group) felt that the Bedscapes ™ still had a role to play, despite the amount of interaction with staff, since the intervention provided a useful 'backup' when the staff were otherwise engaged. Other participants felt that the Bedscapes ™ had a redundant role in the Nail Clinic scenario, due to the role that the podiatrists played in distracting patients and putting them at ease. There were individuals in both groups who felt that they had benefited in some way from having the Bedscapes ™ present. Likewise both groups contained individuals who felt the Bedscapes ™ were unnecessary and did not help them. The first group were unanimous that the intervention could not help with the pain of the injection; however some individuals in the second group disagreed. The general consensus offered by focus group participants was that the Bedscapes ™ do have potential, particularly with anxious people.
Findings from interviews with clinical staff
Staff opinions towards the Bedscapes ™ varied widely, although a general summary of the findings is presented here. Staff felt that the photomurals did not physically intrude upon their work and unlike the focus group participants were generally more positive towards the photomurals than they were the sounds. Three of the four interviewees had issue with the barrier that the headphones created between themselves and patients (although one of these felt she could work around this). Talking emerged as a routine component to nail surgery and interviewees commonly referred to patients turning the sounds down or removing the headphones in order to engage in conversation. Some staff felt that a 'formal' distraction such as Bedscapes ™ would work better than distracting conversation for some patients and that the Bedscapes ™ may enable staff to focus more on conducting the surgery. Other staff felt that auditory distraction was unnecessary during nail surgery as the auditory environment is not part of the unpleasantness of nail surgery.
Interviewees felt that the distraction would work better if it was more permanently integrated into the clinic environment, then patients could use it if they felt the need, and staff would not need to do any additional work to set it up. Interviewees typically felt that the pain caused by the local anaesthetic injection is too intense to be distracted from, but some forwarded the view that a distraction may help patients cope with the pain better and may improve the mood of patients. Interviewees additionally felt that many patients were motivated to participate in the research so that they could be part of a research study, and Audiovisual Distraction 14 questioned whether patients would have been interested in the distraction if it was independent of the research.
Exploratory analyses
Post-hoc analyses were conducted on the trial data, motivated by the findings from the qualitative enquiries. Focus group participants suggested that the Bedscapes ™ may help patients presenting with elevated anxiety but patients entering the clinic with low anxiety did not perceive a need for the Bedscapes ™ . Patients deemed to be relaxed on entry to the study 
DISCUSSION
This randomised controlled trial found that being exposed to Bedscapes ™ did not reduce pain and anxiety in patients undergoing nail surgery overall, even when other potential confounding factors were controlled for. The study additionally demonstrated that regardless of which group patients were in, patients with high pre-treatment anxiety experienced more subjective pain during the local anaesthetic injection, and that older patients gave lower pain ratings. The finding that pre-treatment anxiety is related to pain experienced during the local anaesthetic injection is supported by previous theory and research which suggests that anxiety is a strong predictor of pain . The present study found an age-related decrease in Audiovisual Distraction 15
reported pain perception of the anaesthetic injection. This finding is supported by a review of other research which concludes that older people have an increased pain perception threshold (25) . Clinical evidence suggests a relative absence of pain symptoms in older people with acute inflammation (26) , which maybe comparable to the pain induced by a local anaesthetic injection to the toe.
Diette and colleagues (10) found a positive effect of Bedscapes ™ on pain. Apart from the methodological differences with this study; a number of other study differences may also explain these results. It is possible that patients in the USA are more receptive to notion of this form of intervention than the patients in the present UK study were, or that flexible bronchoscopy is a more suited procedure to this type of intervention. The "dose" of distraction that Bedscapes ™ affords, may suffice for the uncomfortable pain perceived during bronchoscopy but not the intense pain of a local anaesthetic injection. There might also be important differences in the way staff deal with patients in these two settings, which resulted in either the Bedscapes ™ having no added benefit, or a reduction in their potential benefit in a Nail Clinic setting. For example conversation as a means of distraction may not be routine in a bronchoscopy context.
Patients in both groups of the present study experienced a large decrease in anxiety from pre-treatment to post-treatment measurement. It is probable that the sense of relief felt once the treatment is complete accounts for much of the pre-to post-treatment difference.
There was a slight 'floor' effect evident, as the post-treatment anxiety scores in both groups were skewed towards the lower end of the scale. Excluding the patients with low pre- The lack of difference between the two groups' anxiety and pain ratings overall, could be explained by uncontrolled confounding. Although the transferability of the qualitative analyses in the present research may be limited by relatively small sample sizes, they do provide further insight into the quantitative findings of the trial. One clear suggestion is that participants in the control group were also being distracted in other ways by the staff carrying out the surgery. Interviews with staff highlighted the importance staff place on conversing with patients and encouraging a relaxed social atmosphere. Kwekkeboom (27) found that music distraction was no better than a book on tape during medical procedures. Likewise, it is possible that conversation in the present study successfully distracted the control group from their nail surgery treatment, and possibly the intervention group from the Bedscapes ™ as well as their surgery.
The notion that elicitation of positive emotion reduces pain and anxiety, as stipulated by the Broaden-and-Build Model (7), may well be operational in the Nail Clinic setting;
however it is engagement from staff, rather than the environment, that has the most powerful influence over patient wellbeing. Previous qualitative research has also arrived at this conclusion (28) . From an evolutionary perspective, much larger emphasis is placed on the adaptation of humans for interpersonal interaction as opposed to human-environment interaction (The social brain hypothesis; 29); ergo, the potential of engagement with fellow humans to engender emotion will supersede that of engagement with the environment. This is not to say that the role of the environment is unimportant, but rather that the functions of language and emotional communication have more powerful implications for human wellbeing (30). Within this framework, it could be posited that Bedscapes ™ had little additive Audiovisual Distraction 17 benefit over the interactions already functioning within the Nail Clinic setting. These findings highlight that any future manipulation of the environment should embrace the importance of interpersonal interaction and facilitate this as best as possible. Cocooning patients in an innately pleasant environment, but one which is devoid of pleasant human interaction, may do little to help well-being when there is a more appealing interpersonal situation on offer.
It is possible that the patients presenting with elevated anxiety in the present trial felt less inclined to 'chat' with the podiatrists (indeed some staff interviewees maintained this view), and these patients may therefore prefer an environmental distraction. A view arising from the staff interviews was that of having the distraction integrated into the clinic environment as a permanent feature, so patients could use the environment to distract themselves if they desired. Focus group participants also talked about having the Bedscapes ™ as something to fall back on if the staff were focussing on the surgery. Providing an audiovisual distraction as a stand-alone intervention may not be the answer to improving pain and anxiety in patients undergoing clinical procedures that normally involve interpersonal interaction throughout. Rather, a focus on the environment in the most holistic sense, which affords the various patient preferences and staff ways of working, would be a more suitable solution.
